Drosophila Ric-8 is essential for plasma-membrane localization of heterotrimeric G proteins.
Heterotrimeric G proteins act during signal transduction in response to extracellular ligands. They are also required for spindle orientation and cell polarity during asymmetric cell division. We show here that, in Drosophila, both functions require the Galpha interaction partner Ric-8. Drosophila Ric-8 is a cytoplasmic protein that binds both the GDP- and GTP-bound form of the G-protein alpha-subunit Galphai. In ric-8 mutants, neither Galphai nor its associated beta-subunit Gbeta13F are localized at the plasma membrane, which leads to their degradation in the cytosol. During asymmetric cell division, this leads to various defects: apico-basal polarity is not maintained, mitotic spindles are misoriented and the size of the two daughter cells becomes nearly equal. ric-8 mutants also have defects in gastrulation that resemble mutants in the Galpha protein concertina or the extracellular ligand foldedgastrulation. Our results indicate a model in which both receptor-dependent and receptor-independent G-protein functions are executed at the plasma membrane and require the Ric-8 protein.